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i-ll ^£ 
£ 1 

.»?}■# ifc^VS. fl-f-cH^l^ cl^l-eflo] aii^fi) ;t>^ if\s_ jijg ^g-;*] ^ =f-^^^ 

;^13S^ ^"^21 ^^H]«>11 tcl-€- ^iTil «o^# di;^>S. ol^<H^1fe Clil-ellol 3)l^o| ;^|.^ :^^] TJlojE 

21 : ^l<H-¥- 22 : nfl2.el 
23 : 7fl*m ^*-¥- 24 : Efoloj ^a^^ 
25 : T^-^-^ 26 : c^il.e^]ol afl^ 

27 : ^#/?i<a- 28 : ofl^S-Zl cl;^!^ 



^"g^ ?fl:5iS.^n)t|]^i(cathodeluminescence)^ cqil-eJ|olo^ ^s. a.^ ^^1 ^ ZLS\ '^^»^^o\] 
^^S-Ai, -S-^«^7^1 ^«l-;^>^ cl^l-eflo) i41^(display paneO-i: ^#«}<^. ^^7} 7l^^liL. 

^ *♦ "fl^ i^il-eflo] afl'ifil z^■2^-o] (pixel) ?17>E|^ ^I^J-aI?] ji, ^^j}- 71$^] ^.c^- n]^ 



-S-7m ?flifcS.^o)uil^i SAl^a-^jofl o]^^ 5J °.5.Ai, -a-^-il^ (Cathode Ray Tube, CRT)5!f «<}^# i^J 

4i^KFleld Emission Display, FED)7V S^cf. 
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1. f ^-ti^"*) Jl?l"a-(«t 25.000-30.000V)«>1 ^7>Elfe- "g-g-q-i- 'Af-g-sl-fecfl ^*>ol, S^j^iXl-fe- 
3.S. ^^'^^i'i^ l.000y,)o] <^^7}B]^ x,\c]3.^ 3.7]S\ ^. ^^^J^■^^■^^\■%■^x:^. 

'^^7l?l- -^7j] fiAldt^l-s. ^:^3l-7l ^gflAife. cl>:ieflo] afl^o^ ^^>^ o.^. ^iffl ^ ^ o.^.^] x^* -a^^V 

31, ci^ii-eflo) sfl^fii Tflom^^-^ •^^'idJ:* 'a^€ ^^^m ^ safe ^*=9-^l7> €-2.*>4. 

«1*K S^-i- ^2^5. €r]-c^ f^oflA^ JL^l^i^S. cl^<H;^l^ cl^i^^eflo) Sfl^-a afl 

^ll£.fe ^eflsl ^7}] a-^l^^l-S. '>l^^^lfe cliiil-ellol afl^^l^-i-^^lsl ^^Z^]t]: 



S.^]S\o] ox^o] f.2flo)l ^711 S.A]iii;^>S. ol^cH^]^ J:]d^mo] H^^S] ^^i-Sr, ^fl<H-?-(ll) 

s\: ^l<H-¥-(ii)2l <H^efl^ "a^^®! 9i^=l<^ 5ife n11ae|(i2)sl-. ^]s.^{i2)s\ c-i1c1e1 #^^«h1 «a^^<»l 

"a^£i<H sife Tfl^m ^■^^(13)2}-, Ei-ci^j ^^^5-¥-(i4)2i-, Efoinj t^ji-?-(i4)fii #^^<Hi <a^^°i ^^EH szfe 

q-oi <g;gslol Slfe cliii^i^]ol jill'i(16)S. <5]^=>1^cl-. 



^H-¥-(ll)7> nil2.Bl(12)^ sl^. <Hs.efl>,sl ^^±0]] :k^^^s\o] ox^ ^^Aij:7l- "il 

£B1.(12)S.-^E1 #^^4. 

" ^]3.B]il2)S.^B] <=i^^.^S.^S.^ Tflc-lE ^^«-(13)S. <?l7l-£|ol, Tflole (13)01) s^SflA^ V]^ii]]o] 

3B^(16)S1 TflflS Sife -tlx efl-iS. S||'^(16)S. #^€1^. 

Efoiuj ^»-A|^(i4)5.-?-E-|^ tq^^eflo] 3^^(i6)sl ^^sl t!- S.ell'a^ ^^«Vfe cfl ^Att ^^l-^ -i-?!^!:^:* a^a^ 

ffl4;= ^*-?-(15)fe ^^S-?-(14)S.^El <g^Elfe *7)A1 Cl>:#eJlo] B|l\i(16)2l -g-^l- ^^H-^- 

S^?)l^Sl-7l ^^Ai^# A^Aj^o^ clA-^eflo) 2)1^(16)3. 

rq^il-eflol iq|'i(i6)<Hl^ife. ?H4iS. ^-f-¥-(15)°fl ^^H^s. i?fl^^^s.«i >a^€ -S-^ Ef-y^ 

m ^-§-¥-(13)21 ^iL-aSloll SlSflA^ Ajei^ cf^Sl Tflole ej-olo] iil^>£]^ ^]^^ ^^o] o.^*^ sj. 
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o\ ?fl4is. ^■i-¥-(i5)<^l -a^^ -S-^ e^-tl^ ^^-^(la)-^! sl^fl^i ^=t^^ 

;^l<H^(ll)fe '^I2.a1(12)°fl ^iL^l^* 7\]°]^ ^-§-¥-(13)3. ^^^.^.S.'iH. -^l-efl 

^-e- ^-i*<Hlfe ^"U-^l tl7>^ 4:t^o] fj-ov^]^ ^^o] 5;icf. 

at!-. ^7]^ ^2fl^ ^a^l '8-# JL^1^^>5. <*l^<H^lfe tq^l-Eflol Bfl^S] ^.f.;^.^!^ ^^sVtII °l7}s\^ ^°J-<H1 i:fl5ll 



^'^21 ^71^ ^:g.g. «il;i«1.7l ^^S.^ v]^^z^o] ^y^^ ^^l^-S-* ^#«M. ^ 

^7> 7l^Al.a.l^ ^fSSfTll afl^ C^^^Eflo] 5^1^21 ZI-ZJ-S] 9l7}Z]^ 7^t}^Af]3., ^#7l- 71^^!^. 

c|. D)^^ nfl^ c):±:l-e)lo) liflt^e] :q>gcHl ?l7>slfe- ^tf* ■^^^]^^^S.^. ^^^^ 'ti^^lTfl 

.a-^lAi^j4 ^Aioii ci^s-cflo) 31)1^ fil ji^^ 4= safe IJ-* a^l4:;^>S. *l^<H^lfe 



s. a.^ =3-^lfe. ^iTj] 2Ai ih^i-s. ol^-H^lfe clil-s^l^l afl-isi ^-i^Aioi] ci^i-iHio) ^^oj ^ 

7lt!--^j^^:£» 7]^^] Al:£2). HlH^o.SM|. C^>;l-eflo1 nfl-i* ^fl-7V 7l^xlit:l- 2]-Cl-aL 

cl>,l-eflo] Bfl^s^ oi7i.£|^ ^oj..|, «1-7J-Al7lfe i^t!-cl-. 



-s-71 siB^o] ^cje. cliii-teflol uii^i- * ^fi-'Siit* ^'jf-asis ^«:«><^ #^«i-fe ^^/^'a- ^ 

^ ^7]?!: ^^/^°^ ^^^-^-s^e^ <a^s]^ «11^S.zt ^<a-Al:£l- cl^l-t ^€-sV«^ #^«ffe <»l|^s.n/ci 



^cH] ol7Vsl^ ^<a-^ i^Sf7) Al3:^ o)<4 ^Ajoll c1^^iH]ol sfl^S^ ^^6\] 3L7.} ^ja. 

^liAlSi* #^*Vfe °\]S.^: ^]'^^S.^B] <Un^^ 7\]o]E. ^^^i<a- etl'i'^l nl-Bf d11s.e1s.-^e1 <a 

^£lfe •^^d-'^Ji-tl^* #^*V<^ #^eVfe ^-f--?-; c1^1-efl<>l 3ifl^^ >i7l)^Sl-7l ^a.-tls* ^1 

S. A|AjS].c^ ol^cH^lfe 



: «^JS.e1s.-?-El #^5lfe ^-^J- 'Sa.AlJ:* ^a1^ o>s. ;5i;a-«l-fe i^^1«/<>11^S^ ^^5|fe -ilxofl 
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£ "o'-'a^, ^^1 tt- ±^}S. ol^cH^lfe c^ii^l-Eflol Bfl^sl ^^aHI cl^^eflol f^r^s] ^£1- ^ 
tl^-a ^'S* i^sffe ^V* fl£ ^^^l7> cl^l-eflo] ^fe 'tJ-^ ^€<^1 ?17>51 

^ ^7] ;^)-^ il^a ^J-*l7V s.^ ^^1- ^7mAl?l^>«.-l ^71 TflolH ^^^-a-sl ellf^ ^^sV^ ^^i; -S-?] 7.}^ 

^a\]'=>\ n^i-t ssfe ^^^] ^^M-^s.^ ^]<^^^^^ i^^^efloi 211^31 ^^71- 7]^^]^t^ 



^fl2£fe ^1 ^^Sl.^Aloflofl nl-^ :5i7il «o^# SAldt/cVS. ol^<H^l^ cl^*efl<>l sfl^Sl ^>-§- ^^l^l T^^^ l" 



7]]ZZoi] S.Al£]o^ Si^o) ^^"gSl ^Alo^H 4^ ^7^1 iAl;i^l-5. o1-f-<H^l^ t^iil-ell.:.) ^^S] 7.}^ ^ 

^ ^^1^ ^H-?-(2i)i4, ^l<H^(2i)fi1 #^13:011 o1^ell>i "a^^^l "a^5l<H 51^ 'HI £ el (22)21-. ^l<H-¥-(2 

1)21 ^^'a-^f 1^12.21(22)21 ci]oi El %:^^o\] °^^^o] <a«£i-=H ao\-^ i-^^{?.z)^, ei-oi°<) «i'«^(24) 

S1-. El-<^)"J ^^3-¥-(24)2l #^^°11 ■y^^'^l <^^sH ^^•¥■(25)21-, TllolH ^^-¥-(23)21 #^^o)l 71) 

«m ^i^<>l "a^sH Si^ ?ll4iS ^-^-¥-(25)21 #^^011 -§-^0] ^^£H Sllfe nlr^^^efl^l 3S)1^(26)4. c1>.l-£flol 

=11^(2.6)21 ^<f^o,i oj^ci-oi <a^£i<^ oife ^i*/^<a- ^€-¥-(27)2^. ^fl-z^-a- ^«r-¥-(27)^ #^^«^ •a^'a-oi -a 

:Ms)o1 sa:a t-^'S:'*! ^H-¥-(2i)<H] ^«s)<H sa^ <i^^^ziiAA% ^€-¥-(28)3. 01^0^:511:1.. 



^l3£fe o\ ^^21 ^Al<:^]<Hl nl-# aj-f. ^aI^j^IS. ol^ol;^)^ nj-^ aAl4i;<l-S. ol^t^^l^ rli:l-e.flol b(| 

^>-i- ^£ Ji^ ^ch^l2l 7flo]E ^■§-.¥■31 ^A^ Ir^Solcl.. 

£AlEH .5^^ol ol ^igol ^AHlo)) ttt-^ ;5i7^1 SAldb^Vs ol-f-<H^l^ cl^^^Eflol itfl^o^ ;^>.§- fl£ ^ 
^ ^^*121 TflolE ^^.?.21 ^A^^. 5mol-¥-(21)2l %^^<^ -a^Slol Sife cl^ll-/<^ll^S.n ^«^-¥-(231)2l-, 

"112.21(22)21 #^^o(| oj^^ol .a«=l«H $l^*.^-¥-(233)S.ol^ol^cl.. 

^]4£.fe «1 *'g2l ^Alc^jol] 14=. ^7J) SAl^^VS. Ol^o^;^]^ Cl All-eflo] 4^o^ ^ ;^^) ^.g-Hj. 

1^21 .^3l-^A-lS.ol4. 



:»il4£^ 2.A1S101 o;i^ol o] ^H^sl ^AHlof] 14^ ^Tfl aAl^:;^^^ ol^bl;^]^ clA^l-ejlo) afl^o^ ^5. _e_ 

^ ^J-^121 ^-^'i1-'a2l ^A^^. xjigol ol7l.E|^ .^3).o) Ala]-Slfe sfl ^ (S 10) 2)-. 2.€- #H1 <^ Al ?1 ^ ^7] 

TflolS ^-^^-a-^ -a^j*!-^ al7l^ ^Til (520)21-. TllolEoll ol7}.£|^ ^<y.o^ -^^§1-^ ^Tfl (S30) 2l-. '^^VaIJ: 

» 'a-;^! (540)2}-. clil-iHjo] 3H^^ ;a*<^ ^tb il'^l-'^l^ 'a-Tfl (550)21-. clA^teflo) 

211^21 ^*7> 7lS^;al2icl. ^7il(S60)2l-, cl^l-eil*) i^^sl ^i^7V 7l$^liiLc^ ^g-foD Tijols 

^-a-^ ^l-^Al?l :fo)l TflojE ^oj.^ ^-S-sl-fe ^^1(S30)S. ■g-7l«^fe ^?11(S70)21-. clA-s.eflol afl^s^ ^^7]. 7]^^! 
Jicl- 31-^1 ^-i- ;g^ofl nl^il-jflol 3^^sl ^^7> 7l^^liLEl. ^^^^ ^7Jl{S80)2l-. ^l^^eflol iifl^2l 

7> 7l€'AliL'^ €■ ^-¥-<H| Tflom ^"a-* ^ofl Tfl^lB ^llf-i- ^-i-*!-^ 'a^(S30)S. ^7l*>^ (590)21-. 

Cli^Eflol Bfl^o^ ^^7]. 7l^^liLCl. 3^1 ^^<^ Ol^o^ TflolS^oJ.^ .fi-^^j^V ^ofl TflolH ^^-i" ^-f-^l-i^ 1* 

?fl(S30)S. $7l3l-^ 'S^KSIOOS. o)^<H^cl-. ia:?i](S100)S. ol^ol;^cl.. 
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^^7]^ ^-I^Oil O] ^^S] -gAlojlofl tl^.^ :^^] Mj-^ a-^'ldi^l-S. fl^H^lfe Cli#5flo) Sfl^o] 

elH 341^ (26) # ^-S-^ 4^ sas.^ ^71 TflolB ^t!^ ^Ji-a^l- ^^sH ^-§-¥-(23)3. 

(22)sl <Hs.5ilii» i^a^-A^ nllS!.Bl(22)oflAi% ^l<H-¥-(2i)oJl ^]^^ «HE.8)l:difi1 ^dt^fl ^^e|<^ sife 

TflolJe ^^^(23)fe. nil£El(22)^-?-Ei <a^sl^ ^j^AlS-i- H5i1(232)'Hl ^^^^^ ^-H], a1 a] (232) ^.-^E^ # 
26)S. t-^tVcf. 

E^-olty ^A^-?-(24)S.^El^ c)if.eflol 341^(26)Sl 3j-^a| ^ He^]-?}^ ^^^SF^ iH] ^^tb ^s]-^ *71a!J:# >«>y 

f]\±^ ^*-¥-(25)fe El-olnJ-^>i8^(24)S«-El <a^5l^ *7lAl:§:o]l ttJ-Sj.. cl^^iSflo] B|1^(26)S) 
ii?fl>d*>7l AjAj^^o^ cl^h-teflbl 5^^(26)S 

c1>tl-ellol 3ia'i(26)«l|^1^, ^•f-¥-(25)«^ fi1««-$*>2^ o.^ i;i7fl'd^^S.-H^a«i€ Hf?l i)- Tflo] 

H ?-*^(23)2] ^iLAl^o)] Aiaija cf^sl 7flo]H e^-'ilo] ^1^^ ^^S|J2.S.'«| ^ 

^l<H-¥-(21)fe <^l£el(22)<^l ^H'-s]<H "^^Jr ^^^S.^ ^Nl^^^S. TflolM ^^^(23)5. z]^^ 
aflo) 3fl^(26)2l ^^<H] ;g^7VaA)5|iES. ^c^. 

<='l4 S-^l -^^l-arVji Sf^oll, cjib^eflol 2)1^(26)31 o^^-i: -f-SflA^ * ^l^/^^O" ^*J?-(27) «^ 

2l«9Ai ?l<a-AlJ:s. ^.S-i^ zi S7l7l- oB^s^i/i^H-i- ^«:-¥-(28)S. #^€1^-. 

o|j^S.^/cl^]a. ^$-¥-(28)^ ?lfi-/^i<a- ^^■¥-(27)S.-?-El -a^Slfe <»H'i^:i :?i<a-tlil- cl^l* -tlsiS. ^^tb ?1 

"HI ol«;*l]«H-¥-(2i)S.#^ttcf. . - 

^l^-¥-(21)fe ofl^5.Zl/cl^ll- ^«-¥-(28)# Tl^Ai Sl^<g (feedback) «a^£lfe c1iJil-efl«l afl^ :^^S] 3.7^ ^ 

t:! Ail-^ol s41\i ^-^sl 37l7> 7]€'*la.c1- ^-^-ofl. :^<H-¥-(21)^ Tll^-lS ^^-^(23)1- -f-^flA-l cl^^^-eflol aflt^ 
(26)21 TflolS ^^<H1 '?l7VElfe ^'U-'tli* 'S-'S'Al^ 0.s.«| cl-f;^^]o] S||^(26)21 ^ ^-SoO 0171-Elfe :a^*1 ^*fl 

q A-S-eflol Bfl^ ^^o^ H7l7> 7lS'*)»iLc}- ;a-foJ). ;»l)o1^(21)^ >a-7l^ tq^hl-eflol iqi^ :^^S\ 3.7]7} 

nli^eflo] nfl^ xis.o^ 37)7]. 7l$*lat:} €■ ^^'=Hl, ;Hl<H-?-(21)^ TljolH ^■§■^(23)^ cli:l-5i|ol ifli^( 

26)21 Tll^lE ^^011 <Q7}^^ ^I^^J.-!- «)-7j-Al^i o.^.^ cl-^i-tiHlo) 3^^(26)2] zl- ^>io)l oi7].s]- ;5iojol 

cl^^eflo) 25).^ ^^o^ 37|7j. 7l^*l«icf 3.^] ^-fofl, ^Hl <H (2 1 ) Til ^IS^-g--?- (23) » -i-sll^i cl^l-eflol 
^^(26)21 7\]o]m ^^dl ?]7FS1^ ^i-a^^i* ^ AjEflS. -a-;^lA]^ cl^i^eflo] ifl^(26)2l ^^o^] <?l7>£l 
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cf-i-^l ^l<»1-?-(21)fe -^7]^ -f-a)-^ ^V^aj T^ri^l-eflol 311^(26)31 n^s\ ^^^'^ ^S.7> *J-^ 

^a^s^i-Tii -^^i^ sis.-^ *^i<H] ciii-E^ioi34i^(26)si 2iz^si\ ^^o{^ jBi-iE^ :g«a-oi 6.5. -aHsi^i ^ 



^1- nflfe cl^l-efl'^l Bll^Sl z^-zj-o^ :^^<H) <y7l-Sl^^<JJ* ^^7> 7l$Sliicf ol^^nfl^ cl^i^iHlol 

Dfl^S^ Z^Z^O^ :«^o11 -y^l-El^ ^<a-# AJ-^A]^ ^^5q-^^^Ol ^^«>7ll -R-:^] A] ^ 3)- C):ii§e|l 

^^V-^ Ji^=8-A] ^ =LS] ^^Bj-^^ ;^)^^ >i7]. ojcf. o] s.^^ SAl ^J-Al(TFTLCD) . *el- 

^idV tqi#iHloi (PDP)-i- DflEs^i olE-efl-a ^-S-nJ-^ilsi SAl^^l ^o):oljA-l O]^^ 5Jlc|.. 



(57) ^y V-?;! S'l^l 

1. 



7l§^l Aij:<4 tqitil-^oi s^^^ ^^7V 7)$;*lJici- a^cfji ^-?-o|l^ tq^ii. 

61 afluisl ^J.^ fl£ SL^ ^^1. 



(^^) ^fli*ch'=Hi si<H^i. ^1-71 =)s^<a ^ci-^, ci4i#5floi *-a.^ ^^-ii^* ^#5><^ o)» ^i-y-Aii^. ^«-*> 

°1 =H^^ ^l-i- ^£ a.^ 



-ysLo)) t42l- c^^l-Efl-^l afl'i'Hl ?l7l-sl^ :ii<a-i- ^^J3l-7l flt!" ^:5:1- #^«l-^Ai, ol^l- -^ahi ci>;#Efloi nil ^s] si- 
^o)] q-El-tfljiAl- sl-fe ^jiAi:5:7j- ^i^sloi ^^si oiS-Bfli-t-^l^ga;}-^ 5m<H^'=fl sl^flA^ o]^ 

ell^ofl ;H^i|ol Sife #^sV^ ^3.^: ^1<H^S.-¥-e1 <a^slfe Tflols ^-^^^ efltoi] 

S. X^l :3i;t>S. 6l-f-<H;*lfe afl^Sl ^^f^ ^S. ^A]. 
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yA-ir ^^^S. Sffe ^iTll «<}■# a^l olf^ol;.!^ sfl^Sl fl£ iL^ 



aH-*)-^ fl£ Ji^ ^d-^l7> c1^1-s1)<^l ^£1- «J-^oii ojo^Ai. ?!7>sl^ ^7] 

;^>-^ :91s. Ji^ ^^171- ^^1- i?!^!-^]?]^^^ ^7] Tfl^lH ^-g-^^J-sl efltl- ^5§«>fe t^;^!; >a-7l >^>* ^S. 
<g ^^17V -a^^S 7l]olE ^-^^oj-s] ul-51.. -^-S-Alsi* f^^sH ^7l s] ^ <a ^^o] 

^*Vfe ^ ^1-71 7.}^ ^S. ^J-^l7l- tq^i-eflol Bfl^o^ ^^71- 7l^^]a.T^ ^ <Hl ^ 7flo]S ^IM^J"* 

^Ifil- ^^<H1 n'=>]B. -S-^1«V^ 'St^I^ 1}* it^l-^ ol^^^^lfe clil-eflo] ^^s] 

ms. s.^ wj-'s. 



- 8 - 



■S-^^*! 10-0296872 



S.','! 1 



11 



14 



12 

( 









; ^ 








: » 















^ 1 





1 

15 



13 













/ * 


/ > 



■16 



10-0296872 



-t','! 2 

















— — w 




' » 


ADC 













26 



r^^^ 10-0296872 



23 

f 




— 231 



— 232 



if- 




- 11 - 




- 12 - 



